Introduction
============

Fibromyalgia (FM) is a rheumatologic disorder characterized by chronic, diffuse, widespread musculoskeletal pain and fatigue, sleep disturbance, cognitive dysfunction, depression and anxiety.[@B01] Approximately 3% of the population is affected by FM in developed countries.[@B02] Women are more likely than men to have FM. Using the 1990, 2010 and modified 2010 American College of Rheumatology (ACR) criteria, a Scottish study found that the ratio of females to males was 13.7:1, 4.8:1 and 2.3:1.[@B03] FM is also more prevalent in people over 50 years old with low education levels, low socioeconomic status and rural residence.[@B04]

The pathophysiology of fibromyalgia involves a number of factors, including abnormalities in the neuroendocrine and autonomic nervous systems, genetic factors, psychosocial variables and environmental stressors.[@B05] Widespread chronic pain could be explained by "central sensitivity" or "central sensitization" that amplifies the central nervous system's response to peripheral input.[@B06] Regarding its affective component, the central sensitization mechanism in FM is conceptualized as an emotional dysregulation that results in a dysregulation of pain perception.[@B07]

FM patients often complain about several psychiatric disorders. Mental disorders, especially mood disorders, have been associated with a negative impact on pain, sleep, fatigue, physical functioning and quality of life in FM.[@B08]-[@B10] Anxiety disorders and depression are the most common psychiatric disorders in FM, with prevalence rates of 18-36% for depression and 11.6-32.2% for anxiety disorders.[@B11]-[@B13]

A number of factors, including genetic or neurobiological mechanisms, play an important role in the etiology of psychiatric disorders, and recent studies have confirmed that affective temperaments may help predict manifestations of specific psychopathologies in different conditions.[@B14]-[@B16] Akiskal et al. defined affective temperament as a highly heritable phenomenon that describes a personality's underlying biological and genetic tendency and establishes an individual's activity level, rhythms, mood and related cognitions.[@B14],[@B15],[@B17]

Affective temperament features are psychiatric indicators that may help predict vulnerability to mood disorders.[@B18] We aimed to evaluate affective temperament in FM patients and its association with depression and anxiety levels and clinical findings compared to healthy controls.

Material and methods
====================

Subjects
--------

In this cross-sectional study, 38 patients diagnosed with FM according to 2010 ACR criteria and 30 healthy controls were enrolled. We selected patients who had been admitted to the outpatient rheumatology unit of Başkent University Hospital in Konya, Turkey between June 2017 and September 2017. Each participant signed an informed consent form in accordance with the Declaration of Helsinki. Because of the retrospective nature of the study, the local research ethics committee waived ethical approval.

Exclusion criteria for patients and controls included age under 18 years, inability or unwillingness to cooperate, having taken drugs that affect the central nervous system in the last month, having used medication for a chronic medical illness, having taken nonsteroidal anti-inflammatory drugs or opioids in the last week, having used psychotropic drugs, such as antidepressants or anxiolytic drugs, in the last 3 months for any reason. Thirty age-, sex- and education-matched healthy control subjects were chosen randomly from among hospital staff and patient companions. All patients were interviewed with the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I).

Measures
--------

### Fibromyalgia Criteria and Severity Scales (FCSS)

Both FM diagnosis and disease severity were determined using the FCSS, which have been used to diagnose FM in epidemiological and clinical studies and are based on the 2010 ACR criteria.[@B19],[@B20] This questionnaire includes two scales: the widespread pain index (WPI) and the symptom severity scale (SSS). The results of these two scales are used to establish an diagnosis of FM and evaluate its severity.[@B19],[@B20]

### Fibromyalgia Impact Questionnaire (FIQ)

The FIQ, a ten-item self-administered questionnaire, was used to determine the physical functioning and health status of FM patients. Since each item has a maximum score of 10, the highest possible score is 100. Higher scores indicate greater impairment in daily activities. The FM patients were subdivided into 2 groups based on FIQ scores: group 1 was less symptomatic (FIQ \< 50), while group 2 was more symptomatic (FIQ ≥ 50). The validity and reliability of the Turkish version of the FIQ have been evaluated.[@B21]

### Hospital Anxiety and Depression Scale (HADS)

This scale was used to determine patient anxiety and depression levels. It includes of 14 items related to anxiety (7 items) and depression (7 items). Scores for each item were between 0 and 3, with a total score between 0 and 21. The cutoff point is 8/21 for anxiety and depression.[@B22]

### Temperament Scale of Memphis, Pisa and San Diego, self-administered version (TEMPS-A)

Akiskal et al. developed the TEMPS-A scale to assess affective temperament.[@B15] The validity and reliability of the Turkish version of the scale were confirmed by Vahip et al.[@B23]

Although the original scale consists of 109 items for men and 110 for women, the Turkish version consists of 99 items. The Turkish version contains 18 items for depressive, 19 items for cyclothymic, 20 items for hyperthymic, 18 items for irritable and 24 items for anxious temperamental characteristics, with cutoff points for dominant temperaments of 13, 18, 20, 13, and 18, respectively.

Statistical analysis
--------------------

Statistical data were analyzed using SPSS version 21.0, with values expressed as mean ± standard deviation. Data normality was analyzed with the Kolmogorov-Smirnov test. Student's *t*-test was used according to the Kolmogorov-Smirnov results. Differences were considered significant at p \< 0.05. Correlations between the WPI, SSS and FIQ and HADS scores and TEMPS-A subscales were investigated based on Pearson's or Spearman's correlation coefficient.

Results
=======

Comparison of sociodemographic features
---------------------------------------

The present study included 38 FM patients (30 female \[78.9%\]; mean age 40.4±10 years) and 30 healthy controls (25 female/5 male; mean age 39.9±10 years). No statistically significant differences were found between the FM and control groups regarding age, gender or education level ([Table 1](#t01){ref-type="table"}). The mean FIQ score was 58.11±19.48 (range 26.2-96.6) and the mean duration of FM was 39.21±48.04 months (range 3-160). The mean WPT and SSS scores were 10.2±2.92 (range 5-17) and 8.85±1.64 (range 7-12), respectively ([Table 1](#t01){ref-type="table"}).

Comparison of temperament and anxiety depression scores
-------------------------------------------------------

When the mean TEMPS-A scores were compared, we found that depressive, cyclothymic, and anxious temperaments were significantly higher among FM patients than controls ([Table 2](#t02){ref-type="table"}). FM patients had higher depression (47.4% n=18) and anxiety (42.1% n=16) cut-off scores for HADS than controls (16.6% n=5, 10.0% n=3) (p = 0.036, p = 0.027 respectively).

Correlations between TEMPS-A subscales, clinical findings and HADS scores
-------------------------------------------------------------------------

We performed a correlation analysis between temperament, HADS score, symptom severity and WPI. HADS depression scores were positively correlated with TEMPS-A depressive, cyclothymic, irritable and anxious scores. There was a positive correlation between HADS anxiety scores and TEMPS-A cyclothymic and anxious scores ([Table 3](#t03){ref-type="table"}). Only anxious temperament was found to be positively correlated with symptom severity (p = 0.032; r = 0.493). There was no correlation between TEMPS-A subscales and WPI ([Table 3](#t03){ref-type="table"}). Additionally, HADS depression and anxiety scores were correlated with symptom severity (p = 0.008, r = 0.589; p = 0.037, r = 0.482 respectively).

When patients were subgrouped according to FIQ score (group 1 \< 50; group 2 ≥ 50); group 2 had a higher risk of anxiety and depression (p = 0.003 and p = 0.006, respectively) Moreover, TEMPS-A depressive, cyclothymic and anxious temperament scores were higher in group 2 than group 1 (p = 0.002; p = 0.002; p \< 0.05 respectively).

Discussion
==========

In the present study we compared clinical findings, affective temperament, depression and anxiety scores between FM patients and healthy controls. To the best of our knowledge, this is the first study to investigate affective temperament in FM patients using the TEMPS-A scale. The most widely used tools to evaluate temperament and character in previous studies have been the Temperament and Character Inventory and the Minnesota Multiphasic Personality Inventory. Most of the studies using the Minnesota Multiphasic Personality Inventory have found that FM patients had higher hypochondriasis, hysteria and depression scale scores than healthy controls.[@B24] Previous studies using the Temperament and Character Inventory have found higher harm avoidance scores and lower self-directedness scores.[@B25],[@B26]

Depression and anxiety disorders are the most common psychiatric disorders among FM patients, with depression ranging from 20 to 80% and anxiety ranging from 13 to 63%.[@B27] The higher HADS anxiety and depression scores in our study are consistent with the findings of previous studies. From a pathophysiological perspective, low serum serotonin levels, low cerebrospinal fluid levels of serotonin metabolites, norepinephrine and dopamine, and higher plasma cortisol levels were found as evidence of abnormal pain processing in FM patients, being similar to levels found in psychiatric disorders.[@B28]-[@B30]

Affective temperament features are subclinical manifestations of classical mood disorders.[@B14],[@B16],[@B18] In our investigation of affective temperaments in FM patients, depressive, anxious and cyclothymic temperaments were significantly higher in FM patients than healthy controls. FM patients with higher FIQ scores also had higher depressive, anxious and cyclothymic temperament scores. The depressive and anxious temperament domains appear to cluster across mood disorders.[@B31] In addition to the pathophysiological similarities, depressive and anxious temperaments are higher in both FM and mood disorders.

In this study, the TEMPS-A cyclothymic subscale was one of the highest in FM patients. High TEMPS-A cyclothymic scores have been reported as temperamental feature of bipolar disorder, subclinical bipolar psychopathology, major depressive disorder and borderline-like symptoms.[@B32] Recent clinical reviews summarized that 17.9-21.7% of FM patients also manifest bipolar disorder and proposed a close relationship between FM patients and Cluster B personality disorders, mainly borderline or histrionic.[@B09],[@B33],[@B34] According to these studies, cyclothymia may be a sign of bipolarity and borderline personality traits in FM patients. Circadian and social rhythm instability have long been implicated in bipolar spectrum disorders.[@B35],[@B36] Since abnormalities in the circadian rhythm of hormonal profiles and cytokines have been observed in FM, circadian and social rhythms may be an important factor in the pathophysiology of FM.[@B37] Further research is needed on the mutual relations between circadian and social rhythm dysregulation and FM. Cyclothymic temperament may play a role in this relationship in FM patients.

Solmi et al. found higher cyclothymic, depressive, irritable and anxious TEMP-S scores in a major depressive disorder group than healthy controls.[@B38] The positive correlation we found between HADS depression score and TEMPS-A cyclothymic, depression, irritable and anxious subscales may also support these results in FM patients. Solmi et al. also found that depressive and anxious temperaments were associated with mood and anxiety disorders.[@B38] The other positive correlation found in the present study was between HADS anxiety scores and TEMPS-A cyclothymic and anxious subscales. Both the cyclothymic and anxious temperaments may be subclinical manifestations of anxiety disorders in FM patients.

The American College of Rheumatology has developed the WPI and SSS as diagnostic criteria and severity scales for characteristic FM symptoms.[@B20] FIQ scores have been used to evaluate FM disease activity as well as severity.[@B38] We found a higher risk of depression and anxiety in the group with higher FIQ scores, as well as a positive correlation between HADS depression and anxiety scores and symptom severity. A study by Davis et al. on the effects of mood and psychosocial stressors on reported pain found that FM patients affected by negative mood reported greater increases in clinical pain.[@B39] This finding is also consistent with our findings, as are frequent reports of a bidirectional relationship between mood and chronic pain.[@B40]

Our study has some limitations that should be addressed in future research. First, the sample was limited to participants from the rheumatology unit of a single hospital in Turkey. Thus, our findings may not be generalizable to other more racially and ethnically diverse patient populations. Second, the sample size could be considered relatively small, although it is reassuring that the differences found in such comparisons were statistically robust. Third, instead of scales applied by a psychiatrist, self-rating scales were used to evaluate depression and anxiety levels. Thus, we used self-rating scales for depression and anxiety to evaluate the link between temperament subscales, which were screened using the TEMPS-A. Forth, since this is a cross-sectional study, the relationship between FM symptoms and depression or anxiety scores may not be clear.

In conclusion, FM patients are more likely to have a higher frequency of depression and anxiety disorders than healthy controls. Considering these higher rates, predicting clinical psychiatric conditions becomes more important. Our study is the first to evaluate affective temperament in FM patients, and we found that FM patients have different temperaments than healthy controls. This study supports the idea that the affective temperament properties of FM patients may predispose them to depression and anxiety disorders. Consequently, by evaluating temperament traits in FM patients, it may be possible to identify those at risk of depression and anxiety disorders, who may require more psychiatric support.
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###### Demographic and clinical findings for patient and control groups (proportions and means with standard deviation)

  Variables                           Patients (n=38)        Controls (n=30)        p-value
  ----------------------------------- ---------------------- ---------------------- ---------
  Age (years)                         40.4±10                39.9±10                0.94
  Years of education                  7.06±3.22              7.85±3.51              0.095
  Female/male, n (%)                  30 (78.94)/8 (21.05)   25 (83.33)/5 (16.66)   0.62
  Widespread pain index               10.2±2.92              \-                     
  Symptom severity scale              8.85±1.64              \-                     
  Fibromyalgia Impact Questionnaire   58.11±19.48            \-                     
  Duration of fibromyalgia (months)   39.21±48.04            \-                     

Data presented as mean ± standard, unless otherwise specified.

###### Comparison of TEMPS-A and HADS scores between patient and control groups

  Variables           Patients (n=38)   Controls (n=30)   p-value
  ------------------- ----------------- ----------------- --------------
  TEMPS-depressive    9.15±3.40         5.42±1.80         **\< 0.001**
  TEMPS-cyclothymic   10.84±4.28        7.47±2.61         **0.006**
  TEMPS-hyperthymic   8.31±3.74         7.47±2.56         0.42
  TEMPS-irritable     5.57±2.85         4.26±1.93         0.1
  TEMPS-anxious       12.57±5.55        8.15±2.14         **0.003**
  HADS-anxiety        10.0±3.71         5.47±1.98         **\< 0.001**
  HADS-depression     8.26±4.27         4.05±1.92         **\< 0.001**

Data presented as mean ± standard deviation.

HADS = Hospital Anxiety and Depression Scale; TEMPS-A = Temperament Scale of Memphis, Pisa and San Diego, self-administered version.

Bold font indicates statistical significance.

###### Correlations between TEMPS-A subscales, clinical findings and HADS scores

                      HADS anxiety scores   HADS depression scores   Symptom severity scale   Widespread pain index                                 
  ------------------- --------------------- ------------------------ ------------------------ ----------------------- -------- ----------- -------- -------
  TEMPS-depressive    0.403                 0.087                    0.696                    **0.001**               0.092    0.708       0.09     0.97
  TEMPS-cyclothymic   0.487                 **0.035**                0.801                    **\< 0.001**            0.167    0.495       0.173    0.480
  TEMPS-hyperthymic   0.156                 0.523                    -0.311                   0.194                   -0.148   0.546       -0.06    0.807
  TEMPS-irritable     0.270                 0.263                    0.479                    **0.038**               -0.218   0.371       -0.154   0.528
  TEMPS-anxious       0.777                 **\< 0.001**             0.796                    **\< 0.001**            0.493    **0.032**   -0.035   0.887

HADS = Hospital Anxiety and Depression Scale; TEMPS-A = Temperament Scale of Memphis, Pisa and San Diego, self-administered version.

Bold font indicates statistical significance.
